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PART : PHYSICS 


Single Choice Type fc|cpc*fh yw?) 

This section contains 20 Single choice questions. Each question has 4 choices (1), (2), (3) and (4) for its 
answer, out of which Only One is correct. 

^ 20 Wef Rfcbetfl 11 ^ 4 toeq (1), (2), (3) (4) I, ^ 11 


1. Find magnetic field at O. 


IVI 



Ans. (4) 
Sol. 



B 0 - (Bq )i + (Bq \ + (Bo 1 + (Bq )4 


-^-[sin90°-sin45°]® +^~ ® + -^-(sin45° + sin90°)® 
4 tiR 2R 4jiR 


-l^o' 

1 - 

i 

+ Ho' + f^o' 

-Ui 

4ttR 


41 _ 

2R 4ttR 

142 J 


® 


l^o 1 


4reR 


1 1 

-1 + ^L + 2;t + ^L + 1 

42 42 


® 


= J^L[/2+2ti|® 

4tiR L 


J±o!_ 

2nR 


41 


+ 


71 
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2 . 


Ans. 

Sol. 


3. 


Ans. 

Sol. 


Position of particle as a function of time is given as r = coscoti + sincotj. Choose correct statement 
about r,v and a where v and a are velocity and acceleration of particle at time t. 

(1) v is perpendicular to r and a is towards origin 

(2) v and a are perpendicular to r 


(3) v is parallel to r and a parallel to r. 

(4) v is perpendicular to r and a is away from origin. 


w*\ cfft filter wm '$> ^cff *r r = coscoti + sin cotj % FTTcft tl r,v cT^TT a ^ ^ 4 
I W V cRTT a , t WJ TR cfr cFT d^TT d^R | | 

(1) V , r el+*Nq % d^IT a ^jeT dW % I 

(2) v cPTT a, r ^ eRW 11 

(3) v, r ^ wrr I cMT a , r ^ wrr 11 

(4) V , r el^cjq % d^TT a fc^TT *jeT f^F^ ^ dW % | 

(1) 

r = coscoti + sin cotj 

v = — I co(—sincoti +coscotj) 
dt 

a = -^ = -co 2 (coscoti + sin cotj) 

a = -co 2 r .-. a is antiparallel to r 

a, r nfcT WRR 11 
v . r = co (-sincot coscot + coscot sincot) = 0 
so 3Td: vlr 

A Carnot engine, having an efficiency of r\ = 1/10 as heat engine, is used as a refrigerator. If the work 
done on the system is 10 J, the amount of energy absorbed from the reservoir at lower temperature is 
f^RTcfr ^STdT r| = 1/10 ^FT cf?t ^5TdT I, cfr JRtPT FTTdT I I dft 

four ddT Cf>l4 10 F[eT I, cR dTWd ^R STcRTTf^d ^TT 4^ dRTT I I 

(1) 99 J (2*) 90 J (3) 1 J (4) 100 J 

2 

For Carnot engine using as refrigerator 

cfjFffe IfFTd cFT ^TTfeT ^PTT^T cfR^T cf> feTR 


W=Q 9 


il_1 

vT 2 


-j 

It is given feu mm I1 ri = — 

10 

So, am: Q 2 = 90 J 


„ T 2 


(as W= 10 J) 


_9_ 

T, ” 10 


Resonance Eduventures Ltd. 

Reg.Office&Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 
To Know more: sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

Toll Free : 1800 258 5555 [§| 7340010333 Q facebook.com/ResonanceEdu Q twitter.com/ResonanceEdL www.youtube.com/resowatch blog.resonance.ac.in 

This solution was download from Resonance JEE (MAIN) 2020 Solution portal PAGE # 2 



























Resonance® 

Educating for better tomorrow 


| JEE MAIN-2020 | DATE : 08-01-2020 (SHIFT-2) | PAPER-1 | MEMORY BASED | PHYSICS 


4. Two uniformly charged solid spheres are such that Ei is electric field at surface of 1 st sphere due to 
itself. E 2 is electric field at surface of 2 nd sphere due to itself, n, r 2 are radius of 1 st and 2 nd sphere 
E r 

respectively. If —- = — then ratio of potential at the surface of spheres 1 st and 2 nd due to their self 
E 2 r 2 

charges is : 

err +twt sTTcrfticT qkr qtefr sttcrt qqqq fer^q ^ Ei cmt e 2 I, qft 

E r 

—l = _L I, eft tcr 3ttM ^ fepr ferneff cpT srjqm FPnT | 


Ans. 

Sol. 


(1)^1 

r 2 

( 2 ) 


( 2 ) 


f \ 

II 

2 

(3) — 

(4) 

/ \ 

h 

UJ 


r i 


UJ 


Vl 

v. 


E£l 

E 2 r 2 


r 1 r- 

— X — 

h r : 


f \ 2 

II 

v r 2y 


5. 


Output at terminal Y of given logic circuit. 

f^T cTTf^cfj qf^T2T cf> feT^T, Y^R f^TcT *TFT 11 



Ans. 

Sol. 


Y 


( 2)0 

(3) Not determine 
SlTtT qR 

(4) Oscillating between 0 and 1 

0 cMT 1 efr *T qr eR q^TT I 

(2) 

Y=AB*A 
= AB + A 
= AB + A 
= 0 + 0 
= 0 
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6. Velocity of a wave in a wire is v when tension in it is 2.06 x 10 4 N. Find value of tension in wire when 
velocity of wave become —. 


Ans. 

Sol. 


7. 


Ans. 

Sol. 


8 . 


Ans. 


cTR *r T rirFIT 7 T cFRT ^ ^ cfjj ^ V ^ eRTT^T 2.06 x 10 4 N 11 ^ tFTT cpn cR FT 

vint cfr ?tr 3 i 

(1) 5.15 x 10 3 N (2) 8.24 x 10 4 N (3)6x10 4 

( 1 ) 

V oc VT 


(4) 5.15 x 10 4 N 


j_ _ J± 
2 \T 2 


(v/2) 


2.06 xIO 4 


T 


T = 2 - 06x104 N = 0.515 x 10 4 N 


n mole of He and 2n mole of O 2 is mixed in a container. Then 
He cfc n ^TTcT cMT O 2 ^ 2n ^TFef TJcf> if ftf^cT fcfr^r ^1% t? eft 


"C f A 


l C v ) 

'C, A 


v c v ) 


(1 )1i 

v 7 13 

(1) 

Ymix : 


( 2 ) — 

27 


( 3)1 

3 


will be 


^TTeT cfRt | 




n 1 G Pi + n 2 c p 2 

n 1 C v, +n 2 C v 2 


n (f R H^ R 

n (l R ) +2n (l R 

5 + 14 19 


3 + 10 13 


A uniform solid sphere of radius R has a cavity of radius 1m cut from it if centre of mass of the system 
lies at the periphery of the cavity then 

^ nwi r f^Hn ^ Tfr^r +r Fcni^-hr i m f^rr ^rfr-sr ct I fofmrt 4>r 

3 %cf>T cf?r tR tjqftsm I cfr : 


(1) (R 2 + R + 1) (2-R) = 1 
(3) (R 2 - R + 1) (2-R) = 1 

(1) 



(2) (R 2 - R - 1) (2-R) = 1 
(4) (R 2 + R - 1) (2-R) = 1 
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Sol. 


M 1 = — tiR p 


m 2 =|4i) 3 (-p) 
x _m 1 x 1 +m 2 x 2 


M 1 + M 2 


— 7lR 3 p 
3 K 


0- 




[R-1] 


|jiR 3 P + |tt(i) 3 (-p) 

MJ=( 2 -R) 


= -(2-R) 


(r 3 -1) 

(R-i) 


r = 2-R 


(R - 1)(r 2 + R + 1 ) ’ 

(R 2 + R+1)(2-R) = 1 

Alternative: 

Mremaining (2 R) = Mcavity (1 — R) 

=> (R 3 - I 3 ) (2 - R) = I 3 [R - 1] 

=> (R 2 + R+1)(2-R) = 1 


(R*1) 


9. A solid sphere of mass m= 500gm is rolling without slipping on a horizontal surface. Find kinetic energy 
of a sphere if velocity of centre of mass is 5 cm/sec. 

ITI= 500gm 3m &frP5T f^RT cf> efr^ft ^jfcT ^ 11 ^ ^cZRH ^ cR 5 

cm/sec %, 3\ RTeT RfrTR fTTcT f^fvjT^T I 


(1) —x10” 4 J 
2 


(2) — x10” 4 j 
4 


(3) 35x1 O^J 


Ans. (2) 


(4) 35x10- 3 J 



►V=5cm/sec 


Sol. 


K.E. of the sphere = Translational K.E + Rotational K.E. 
RTeT eft RfrRT \£virf = WRcRf&RT K.E + K.E. 

K = Radius of gyration f%^TT 


1 2 
—mv 
2 


, K 

1 + — 
r ! . 


i.i x rj_fri + i 

2 2 100 5 


—x10“ 4 J 

4 
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10. Two liquid columns of same height 5m and densities p and 2p are filled in a container of uniform cross 
sectional area. Then ratio of force exerted by the liquid on upper half of the wall to lower half of the wall 
is. 

ttwt srgirfsr twer % ^ *r 5m eft wt cT4> p cm 2p ^ ?cr % \ eft ^eff grcr 

smfr wmfr f^R cm amfr ifacfr f^R cr ^mRr arg^cr sTra i 


5m| 

5mJ 


___ _Rd?Q_ 


llli 


Ans. 

Sol. 


(1) 


5m^ 


5m| 


_Po_=0_ 

■ 


( 2)1 

2 


►Pi = o 


(3)1 

3 


(4)1 

3 


■FH^-IA 


"►P 2 =pg5 

-> F- 


P ^|A 


~^P 3 =pg5 + 2pg5 


_1_ 

4 


11. Two square plates of side 'a' are arranged as shown in the figure. The minimum separation between 
plates is'd' and one of the plate is inclined at small angle a with plane parallel to another plate. The 
capacitance of capacitor is (given a is very small) 

f^r f^r ^ 'a' eft err cmf^R czraftsRr eft M % i ^ eft ^fr d I afk 

^rfr ^ ^ wr t cj>m a t? wfer eft ^nfr i 


Ans. 


( 1 ) 

1 


s 0 a 


1- 


aa 

2d 


( 2 ) 


s 0 a 


1- 


aa 


( 3 ) 


e 0 a 


1 + 


aa 

2d 


( 4 ) 


e 0 a 


1- 


aa 

4d 
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Sol. 



dc = 


s 0 adx 


d + ax 

8 o a 
a 

_ 8 o a 


c = -^-[| n (d + ax)J 


a 


Inli + ^UMlf^aa 


12. In YDSE path difference at a point on screen is —. Find ratio of intensity at this point with maximum 

8 

intensity. 

\r^r^ \vvr ^ o\ ^ ■ v \ rx A A ^ 

W1 cfc f^eTS ^ *R f^J?T fcfR?t *R cfTcft tRTft cf> qSTTRR — % | s^T TR 

8 

^?T cftpfHT 3?fc ST^cRT cftpfHT ST^TTcT I 
(1) 0.853 (2) 0.533 (3) 0.234 (4) 0.123 

Ans. (1) 

" Act)^ 

~2~ 

2n 


Sol. I = I 0 cos 2 


1 9 

— = cos 2 
In 


-x Ax 


: cos z — ; 
8 ' 


— = 0.853 
In 


13. In the given circuit switch is closed at t = 0. The charge flown in time t = Tc (where Tc is time constant). 

^ t z 0 R f^pcT f%^T[ ^RTT % cR t = Tc (R^T Tc TFRT f^RRF> % |) ^RRT 4 IRfrfcR 3TTcRf 

#ftt i 

R L 

i—WWWW— 


(1)i 

R 2 e 


Ans. (1) 


(2)^ 


(3) 


sU 1-^ 


( 4 ) — 
R 
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■c 

Sol. q = Jidt 


-|T, 


t-- 


-1 


■c Jo 


8 1 L 

-X — X — 

R e R 


= ^[Tc + Tce-'-Tc] 


sl_ 

R 2 e 


14. A particle is dropped from height h = 100 m, from surface of a planet. If in last — sec of its journey it 
covers 19 m. Then value of acceleration due to gravity that planet is : 

A 

fotfl IT? 4> TTTT? ^ h = 100 m 4?) Tl 4mT ^FTT 11 TOTR % 3rf%R - Tt4^ ij 19 m 

2 


^fr cm ?^cn 11 ^ mrm 4? ?Tm i 


(1)8 m/s 2 


(2) — m/s 2 
8 


Ans. (1) 
Sol. 


(3) - m/s 2 
4 


(4) 2 m/s 2 


h = 100 m 




/A 

r/////////j 


• u = 0 


V (m/s) 



►t(s) 


Area of shaded trapezium 
WliliRhcl *TFT 4? 


t-l + t 
2 


- x — = 19 
2 


-gt 2 =100 
2 a 


t = 


200 

g 


2t- — 
2 


= 76 


g = 8 m/s 2 


....(I) 

-■( 2 ) 


76 

g 


4 

200 1 

L i 

g 
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15. A charge particle of mass m and charge q is released from rest in uniform electric field. Its graph 
between velocity (v) and distance travelled (x) will be : 

cpgcT 4 ^ 3TTcm q m I W I I cjft (x) 3ft? cR ( v ) 

cf> #cT JUm FfR | 
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16. An object is moving away from concave mirror of focal length f starting from focus. The distance of an 
object from pole of mirror is x. The correct graph of magnitude of magnification(m) verses distance x is: 

cRtJ STcfHeT cf> ^ uTT ^ % | cfc gc[ ^ x 

11 (m) ^ x ^ v stt^st ^tt : 


Ans. 

Sol. 


17. 


Ans. 

Sol. 



( 2 ) 


(4) 



At focus, magnification is oo. 

oo § 


In full scale deflection current in galvanometer of 100 Q resistance is 1 mA. Resistance required in 
series to convert it into voltmeter of range 10 V. 

fwRicfjT sfMer 100 Q I, *r srtocm fen? sim 1 mA I eft 10 v trero 4> efte^ite? if 

% fePT MffCT if irfMsf W I 

(1) 0.99 KQ (2) 9.9 KQ (3) 9.8 KQ (4) 10 KQ 

( 2 ) 

Vg = igRg=0.1 V 
V= 10 V 


f v 

R=R g l—1 




l^J 


100 x 99 = 9.9 KQ 
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18. There are two identical particles A and B. One is projected vertically upward with speed ^2gh from 
ground and other is dropped from height h along the same vertical line. Collision between them is 

1 1 ^| 

perfectly inelastic. Find time taken by them to reach the ground after collision in terms of — . 


WH A cT®TT B feci % I -J2gh WcT Tf +I<1S vfr'T'i 3T)R rf>c[TT viilcll % cRjt h 

ft TTRRT STjf^T WT5T WRIT I I Tffe WT TJ°f cRlT 3RRTR«i I eft cTcfcFT % TOTTt 


fepRRI Wt ERTctcT 97 #it tr eRIT 7RRI - *KT +f sTRT 957T I 

V 9 


<’>§ 


( 2 ) 


il 


(3) V3 


(4) 


Ans. (1) 


Sol. 


4 AO 


V B (^) V= y[2gh 

TTTTTTTTTTTT7 

time for collision own- cfc fepj trri 
A fter ti 9TC 


V2gh 


V A = 0 - gti = -J^ 

V 2 

and ?MT V B = ^2gh - gti = - N /gh 


at the time of collision 

cf> 


P| =Pf 


> mV A + mV B — 2mV f 


V2 


V2. 


2V. 


fi 


Vf = 0 

and height from ground afk £J^RTeT = h — ^gt 1 2 = h^ 


so time 3RT: WTQ : 


2 x 
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19. 


Ans. 

Sol. 


20 . 


Ans. 

Sol. 


Length of a simple pendulum is 25.0 cm and time of 40 oscillation is 50 sec. If resolution of stop watch 
is 1 sec then accuracy is g is (in %) 

^ TRcT efteT^ 25.0 cm I cT^TT 40 ^tcPTf fciT 50 sec ePTcl % I Tffe feH? 1 

sec I eft g 4 TtfcRTeT sTTcT 45$ 

(1)2.4 (2)3.4 (3)4.4 (4)5.4 

( 3 ) 

AT _ 1 (Ag AL 

T'2i + r 


Ag _ 2AT AL 

~g~~ + T ’ 
= 4.4 % 


= a A 1+. 0 - 1 


50 J 25.0 


An electron is moving initially with velocity v 0 i + v 0 j in uniform electric field E = -E 0 k. If initial 

wavelength of electron is Xo and mass of electron is m. Find wavelength of electron as a function of 
time. 

^eTcf^R FR*R T? cR v 0 i + V 0 j ^ ?TWT fc^cT E = -E 0 k 4 ^frRfteT I I ^ ^eFf^FT 
tRF^ Xo cRT sRZRR m I FT ^eT^FT cRF^J ?FR 


0 ) 


i+^SIt 2 


2 . ,2 


m v 


X 0 mv 0 

eE 0 t 

(1) 


Initially m (V2v 0 )= 
3TTRT ^ m (V2v 0 )= 


X 0 

h 


( 2 ) 


2 + 


e 2 E 2 


2 2 


0_+ 2 


2^ 0 mv 0 

eE 0 t 


- eE 

Velocity as a function of time = v 0 i + v 0 j + —-tk 

m 


^FR cf> iRt 


V 0 I + V 0 J + 


eE 0 

m 


tk 


so wavelength X = 


mj2v^+^5_t 2 


m 


3tet: X = - 


m,|2v^+^5-t 2 


m 


X^ 


h + Mt 2 


2 . ,2 


m v 
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Numerical Value Type wm) 

This section contains 5 Numerical value type questions. 

W® ^ 5 WRj ^ 11 


21 . 


Ans. 

Sol. 


22 . 


Sol. 


An asteroid of mass m (m « m E ) is approaching with a velocity 12 km/s when it is at distance of 10 R 
from the centre of earth (where R is radius of earth). When it reaches at the surface of Earth, its velocity 
is (Nearest Integer) in km/s. 

m ycZR-R ( m « mE ) 10 R IR 12 km/s cr % stt 11 (vSTBT R 

Tjsxfr f^rr I) ^r yfcrm I dt cm Tjyrfe wr ^ i 

16 


KEi + PEj = KE f + PEi 


~ mu 0 2 + |- 

V 2 = Uo 2 + 


GMm 
10R 

2GM 


f 

1 2 

= — mv + - 

2 


GMm 


ill 

10 


^ 9 GM 

Un + 5ir 


12^ + R1^ 


= Vl44 +0.9(11.2) 2 = a/ 256.896 
= 16.028 km/s 
~ 16 


In H-spectrum wavelength of 1 st line of Balmer series is X = 6561A. Find out wavelength of 2 nd line of 
same series in nm. 

^ yFR SRft 1 st cRy^} x = 6561A I, dt 2 nd ^sTT ^?T cRR^4 nm 3 

^TTRT ^ I 


- = RZ 2 

1 


1 1 


1 2j 

1 1 






20 

27 


20 


l 2 = — x6561A = 4860 A 
2 27 

= 486 nm 
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23. 


Ans. 

Sol. 


24. 


Ans. 

Sol. 


There are three containers Ci, C 2 and C 3 filled with same material at different constant temperature. 
When we mix then for different volume then we get some final temperature as shown in the below table. 
So find value of final temperature 0 as shown in the table. 

cfa trrjfr Ci, C 2 ctm C 3 ^ tptpt 4^4 stem-stem farm ctfptpt 4 ? 44t fan 1 1 4T4 m stem-stem 

stmcmi 4ft ftm/t I eft Ttimfr 4> stgrtR sir ftsmr $ 3tfcm 4tm #TcT I, eft mmft it fosrrir stfcm ctt4 
0 44 4T4 5fTeT 4Ptt | 


Ci 

C 2 

^3 

t(°c) 

u 

2£ 

0 

60 





0 

1 i 

2H 

30 

2t 

0 

1 i 

60 

1 i 

1 i 

1 i 

0 


50° C 

10i + 202 = (1 + 2) 60 
0i +202 = 180 

0 x 01 + 1 x 02 + 2 x 03 = (1 + 2) 30 
02 + 203 = 90 

2 x 0! + 0 x 02 + 1 x 03 = (2 + 1 ) 60 

20i + 0 3 = 180 

and emt 0i + 02 + 03 = (1 + 1 + 1)0 
from (1) + (2) + (3) % 

30i + 302 + 303 = 450 => 0i + 02 + 03 = 150 
from (4) equation 150 = 30 => 0 = 50°C 
'H^lcbyui (4) 150 = 30=> 0 = 50°C 


....(1) 

-■( 2 ) 

....(3) 


-■( 4 ) 


Two batteries (connected in series) of same emf 10 V of internal resistances 20Q and 5Q are 
connected to a load resistance of 30Q. Now an unknown resistance x is connected in parallel to the 
load resistance. Find value of x so that potential drop of battery having internal resistance 20Q 
becomes zero. 

10 V ft.4t.4 eWt StFctto nfMer 20Q emt 5Q 4?t 4t fcM 30Q cfW tftMst 4f Ttrat Mt444 if vg^t 
% I 3T^r T+cf> STstTet 4fcKttT X 4ft cfTst 4fcKtEt 4> mat TPTPcR 444 if 4tTs% 11 eft X 44 4T4 W 44tt 20Q 
StFctfof? 4f%Tt£T 4Teft t^ft 4> fM 44 fa44PcR ^t It 414? I 

30 

Vi = si -i. ri 
0 = 10-i x 20 
i = 0.5A 
V 2 = s 2 - ir 2 
= 10-0.5 x 5 
V 2 = 7.5V 

n = 7 - 5 75 

30 x 

0.5 = 0.25+ — 


10V 

-|kMl| 


10V 

5Q 

HWWW- 


11 

-►^WW\A r 

30Q 


-WMr 


^=0.25 


X = 


7.5 

0.25 


= 30 
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25. An EMW is travelling along z-axis. 

fcT^T Z- ^ T TfrFTT 7 T I I 

B = 5 x10“ 8 j T 
C = 3 x 10 8 m/s 

& Frequency of wave is 25 Hz, then electric field in volt/m. 

CTSTT cFTT c|?r 3TTff% 25 Hz I eft VOlt/m if fcTejct ^5T cpT +fFT ^FTT | 

Ans. 15 

_ , E 

Sol. — = c 
B 

E = B x c 

= 15N/C 
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PART : MATHEMATICS 


SECTION -1 

Straight Objective Type (#ef 4'kjPlkJ yy>R) 

This section contains 21 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its 
answer, out of which Only One is correct. 

3 21 wi|-facbc4f yyy 1 1 yRP?> y?y y> 4 ftwr (i), (2), (3) crtt (4) t, fo+r tt fay> yy> ^ 1 1 


1 . 


Sol. 


Let a = 

= i -2j + k , b = 

i - j + k and c 

is nonzero vector and 6x5 = 

:bxa ,; 

i.c ■■ 

ym a 

= i -2j + k , b = 

i - j + k ?fsy c 

yy> 3 rj^t yrf^yr t crtt 6x5 

= bxa, 

a.c 

^FTT: 






d)l 
' 2 


(2)1 

3 

(3) -1 
v / 2 

(4) 

1 

3 

(3) 






0)J 

X 

m 

X 

c) = ax(bxa) 





-(a.b) 

c = (a.a)b -{i 

i.b)a 




-4c = 

6(i-] + k)-4(i 

— 2 j + k) 




-4c = 

2i +2j + 2k 






C = --(i + j + k) 


b.c = 


1_ 

2 


2. Let coefficient of x 4 and x 2 in the expansion of (x + Vx 2 -1J + (x- a/x 2 -ij is a and p then a - p is 
equal to 

ypTT (Aa/x 2 -ij +^X-a/x 2 -1 j cf> y^TR % X 4 cT3fT X 2 y> yyTRF) 5FRT: acTSTTptcfTa-pyyyRt: 

(1)48 (2)60 (3)-132 (4)-60 

Ans. (3) 

2[ 6 Co x 6 + 6 C 2 x 4 (x 2 - 1) + 6 C 4 x 2 (x 2 - 1 ) 2 + 6 Ce (x 2 - 1 ) 3 ] 

= 2[x 6 + 15(x 6 - x 4 ) + 15x 2 (x 4 - 2x 2 + 1) + (-1 + 3x 2 - 3x 4 + x 6 )] 

= 2(32x 6 - 48x 4 + 18x 2 - 1) 


a 


= - 96 and 3ftT p = 36 a - p = -132 


Resonance Eduventures Ltd. 

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 
Ph. No.: +91-744-2777777,2777700 1 FAX No. : +91-022-39167222 
To Know more : sms RESO at 566771 Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

Toll Free : 1800 258 5555 EH 7340010333 Q facebook.com/ResonanceEdu Qtwitter.com/ResonanceEdu ^ www.youtube.com/resowatch H blog, resonance, ac. in 

This solution was download from Resonance JEE (MAIN) 2020 Solution portal PAGE # 1 


























Educating for better tomorrow | JEE MAIN-2020 | DATE : 08-01-2020 (SHIFT-2) | PAPER-2 | MEMORY BASED | MATHEMATICS 


3. Differential equation of x 2 = 4b(y + b), where b is a parameter, is 
X 2 = 4b(y + b), wr b w nraef t, cPT STcfcPeT d4l4du| : 


(1) X 


dy 

dx 


: 2y —+ x 2 
dx 


(2) x(—I = 2y —+ x 
w l dxJ y dx 


(3) xf—1 = y^ + x 2 
i dx J y dx 


Ans. (2) 

Sol. 2x = 4by' 


b = A 

2y 


,2 2x 


So. differential equation is x = —. y + 

y 


A 2 

X 


yy j 


(4) x 


^dy 


dy 


. =y —+ 2x 2 

dx J y dx 


p x 

3fcT: 'H^chyuj x 2 = —. y + 

y 


\2 

X 


^dy ^ 2 

dx 


: 2y —+ x 
y dx 


4. 


_ 7 _ 4 _-|A 

Image of (1,2, 3) w.r.t a plane is | —,—,— then which of the following points lie on the plane 

3 3 3 J 


(1,2, 3) 4>T fMT 'HHcld 3 Wlrlf4*4 


r -1 -4 -1 A 


3 ’ 3 ’ 3 


eft f^F4 3 f+g ^RcTef qy ftaicT % 


( 2 ) (-1 ,- 1 ,- 1 ) 


Ans. 

Sol. 


( 1 ) (- 1 , 1-1 
(4) 

d.r of normal to the plane 
'HHcld dHcld 

101010 
3 ’ 3 ’ 3 
1 , 1 , 1 

-2 1 4 


(3) (-1, -1,1] 


(4) (1, 1,-1) 


midpoint of P and Q is 


3 3 3 


P ?T2TT Q 45T WT f^| 

\ 3 3 3 

equation of plane x + y + z = 1 
TRcTef W\ X + y + z = 1 


Jt si n(1 Ot)dt 

5. lim -5- is equal to 

xh >0 x 


Jt si n(1 Ot)dt 

lim -5- cpT qpi t : 

x^O x 


(1)1 (2)10 (3)5 (4)0 
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Ans. (4) 

Sol. Using L’Hospital 

L tffamel Tt 

.. xsin(IOx) . 
lim---- = 0 


x^-0 


i 


6 . 


Let P be the set of points (x, y) such that x 2 < y < - 2x + 3. Then area of region bounded by points in set 
P is 

ttrt P (x, y) m Trg^ra x 2 < y < - 2x + 3. eft p g> gm ^mrg smw 

fPtt: 


( 1 ) 1 ® 

3 


( 2 ) — 

3 


(3) — 
3 


(4) — 
3 


Ans. (2) 

Sol. Point of intersection of y = x 2 & y = - 2x + 3 is 
y = x 2 cTSfT y = - 2x + 3 g>T gfcP^gg 
obtained by mm FTcTT t, x 2 + 2x - 3 = 0 
=> x = — 3, 1 

i 

So, Area 3m: SfWeT = | (3 - 2x - x 2 )dx = 3(4) - 2 


CM 

CO 

1 

CM 


CO 

+ 

GO 

CO 

2 J 


CO 


= 12 + 8 - — = — 
3 3 



7. 


Let f(x) = 


x[x] . 


x 2 +1 


: (1.3) -> R then range of f(x) is (where [. ] denotes greatest integer function) 


TTT-TT t, \ Xfxl 

+rmT f(x) = — 


x 2 + 1 


: (1,3) —> R cfr f(x) m I (m# [. ] Tjyrfm w t) 


(1 "°4V [II 


(3) | f,T 


u n,| 


< 2 ' (H) u [II. 
< 4 » f°4V [II 


Ans. (2) 
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Sol 


f(x) 


~i~\ x e (1,2) 

X +1 
2x 


x 2 +r 


x e [2,3) 


f(x) is a decreasing function 
f(x) £KHHM I I 


ye 1,1lu 
1 [5 2) UO 5 

2 1^ (3 4 

VS| 5'2 U 5'5 


Let A = 

TTRT A = 


2 2 
9 4 

2 2 
9 4 


and I = 


cTSfT I = 


1 0 
0 1 

1 0 
0 1 
(2) 6 I - A 


(1)41-A 

Ans. (4) 

Sol. Characteristics equation of matrix ‘A’ is 

‘A’ | - 

2- x 2 
9 4-x 

A 2 -6A-10I = 0 
10A _1 = A - 61 


then value of 10 A -1 is - 

eft 10 A” 1 4>T HPT FFTT : 

(3) A - 41 


= 0 


x 2 - 6x - 10 = 0 


(4) A - 6 I 


9. Solution set of 3 X (3 X -1) + 2 = |3 X -11 + |3 X - 2| contains 

(1) singleton set (2) two elements 

(3) at least four elements (4) infinite elements 

3 X (3 X -1) + 2 = |3 X -11 + |3 X - 2| cpT FeT >H^i| ^FcTT 11 

(1) ^ Icf (2) Icf (3) 4^ ^ ^ WR Icf (4) 3P^?T Icf 

Ans. (1) 

Sol. Let 3 X = t 

t(t-1) + 2 = |t-1| + |t-2| 
t 2 -1 + 2 = |t -11 + |t -2| 



t = a 
3 X = a 

x = log 3 a so singleton set 
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Hindi. ’TRT f% 3 X = t 

t(t-1) + 2 = |t -11 + |t-2| 
t 2 -1 + 2 = |t -11 + |t -2| 



t = a 
3 X = a 

x = logga >H^i| 

10. Mean and variance of 20 observation are 10 and 4. It was found, that in place of 11,9 was taken by 
mistake find correct variance. 

20 3TT4^r 4>T WT cTOT 10 cTSTT 4 11 ^ 11 WR 9R WrfT ^ 9 fcmT W I cff ^rRcTT 


(1)3.99 

Ans. (1) 


Sol. 


ZXj 

20 

IXj 2 

20 


= 10 


■100=4 


lx 2 = 104 x 20 = 2080 


Actual mean ^ttkt = 


(2) 3.98 

.(i) 

.(ii) 

200-9 + 11 202 


20 


20 


Variance ^Rdi = 
2120 


2080-81 + 121 f 202 


20 


20 k 20 

-(10.1) 2 = 106-102.01 =3.99 


(3) 4.01 


(4) 4.02 


11. Xx + 2y + 2z = 5 
2A,x + 3y + 5z = 8 
4x + Xy + 6z = 10 

for the system of equation check the correct option. 

(1) Infinite solutions when X = 8 (2) Infinite solutions when X = 2 

(3) no solutions when X = 8 (4) no solutions when X = 2 
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Ax + 2y + 2z = 5 
2 Ax + 3y + 5z = 8 
4x + Ay + 6z = 10 

f^rcFRT cf> M fcRRq 

(1) 3PRT I R4 A, = 8 
(3) IcT M I A = 8 


(2) 3PPfT IcT I A = 2 
(4) 4^ ITT M I A = 2 


Ans. 

(4) 

A 

2 

2 

Sol. 

D = 

2A 

3 

5 



4 

A 

6 


D = (A, + 8) ( 2 - A.) 
for A = 2 

5 2 2 

Di = 8 3 5 

10 2 6 

= 5[18 — 10] — 2 [48 — 50] + 2(16-30] 
= 40 + 4 - 28 * 0 
No solutions for A = 2 


12. For an A.P. Tio = — ; T 20 = — Find sum of first 200 term. 

20 10 

WfR Mr fen? Tio = A ; T 20 = A WT200 9^f 4>T M 11 


2 


( 1)201 

Ans. (4) 

Sol. Tio = — = a + 9d 
20 

T 20 = — =a + 19d 
10 


( 2 ) 101 


_ 1 _ 

2 


(3) 301 


2 


(4) 100 


(i) 

■(H) 


= 1 ,d= 1 


q 200 

S200 = 

"2 199' 

+ 

= 201=100 1 

200 200 


2 

200 200_ 

2 2 


13. 


Ans. 


100 


100 


Let a = 1 + '^ and a = (1 + a)^a 2k , b = 

^ k=0 k=0 


3k 


If a and b are roots of quadratic equation then 


quadratic equation is 


_1 j/o 100 100 

RR f% a = -— cRTT a = (1 + a)^a 2k , b = ^a 3k Tjfe acTR b fsTWcT trflWI t eft fMcT 

2 k=0 k=0 


Mwi I- 


(1) x 2 - 102x + 101 =0 
(3) x 2 +101x +100 = 0 
( 1 ) 


(2) x 2 -101x + 100 = 0 
(4) x 2 + 102x + 100 = 0 
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Sol. a = co, b = 1 + co 3 + co 6 + .= 101 

a = (1 + co) (1 + co 2 + co 4 +.co 198 + co 200 ) 

= (l + o>) ^ ; i = = 1 


1 — co 


l-co^ 


Equation : -d^ldAui x 2 — (101 +1 )x + (101) x 1 =0 


x 2 -102x + 101 =0 


14. Let f(x) is a three degree polynomial for which f ' (—1) = 0, f " (1) = 0, f(-1) = 10, f(1) = 6 then local 
minima of f(x) exist at 

TTRT f(x) W Wl I ftRRff f ' (-1) = 0, f " (1) = 0, f(-1) = 10, f(1) = 6 ?Rf f(x) <f>l 

W%T faf^rfe ftRT 97 fcRRTR |- 

(1) x = 3 (2) x = 2 (3) x = 1 (4) x = —1 

Ans. (1) 

Sol. Let 9RTT f (x) = ax 3 + bx 2 + cx + d 

1 . 35 

a = — d = — 

4 4 

. -3 9 

b = — c = — 

4 4 

=> f(x) = a(x 3 - 3x 2 - 9x) + d 


f' (x) = ^ (x 2 - 2x - 3) 


f ’ (x) = 0 => 

+ I - I 


x = 3, -1 


-1 3 

local minima exist at x = 3 


x = 3^R 9RT 


2 1 

15. Let A and B are two events such that P(exactly one) = —, P(A u B) = — then P(A n B) = 

5 2 

2 1 

9RTT AsfR B 9) RcRTTtj ?7T RPR t 1% P(3ft> = -, P(AuB)=- cRT P(AnB) = 

5 2 


(1) 10 


( 2 ) - 

9 


(3) - 

8 


(4) 


12 


Ans. (1) 


Sol. P(exactly one trp) = — 

5 

=s> P(A) + P(B) - 2 P(A nB)= — 

5 


P(AuB)=l 

P(A) + P(B) - P(A nB) = — 


p(AnB)=l-2=^ = ± 
v 7 2 5 10 10 
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16. 


Let TTPTTI 


-f 


Idx 


V2x 3 - 9x 2 +12x + 4 


then 


Ans. 

Sol. 


(1) - <I 2 < - 

9 8 

(2) - < I 2 < - 

3 2 

(3) — < I < — 

9 8 

(4) — < I < — 

3 2 

(D 

f(x) = 


a/2x 3 -9x 2 +12x + 4 
. -1 (6x 2 -18x + 12) 

f '( x ) = y —-S- 

(2x 3 -9x 2 +12x + 4) 2 

-6(x-lXx-2) 

2(2x 3 - 9x 2 +12x + 4)2 


f(1)= 3’ 
1<I< ' 

3 78 


,(2) = W 


17. 


Ans. 

Sol. 


Normal at (2, 2) to curve x 2 + 2xy - 3y 2 = 0 is L. Then perpendicular distance from origin to line L is 
45F> X 2 + 2xy - 3y 2 = 0 % (2, 2) 9T L t, t- 

(1) 4V2 (2)2 (3) 2V2 (4)4 

(3) 

x 2 + 2xy - 3y 2 = 0 

x 2 + 3xy - xy - 3y 2 = 0 

(x - y) (x + 3y) = 0 

x-y = 0 x + 3y = 0 

(2, 2) satisfy x - y = 0 Tfcpc 4>TcTT t 

Normal srf^TcT 1 ^: 

x + y = X 

A, = 4 

Hence PjR x + y = 4 


perpendicular distance from origin = 


0 + 0-4 


V2 


= 2 V 2 


yr f^c| epsTcfcT = 


0 + 0-4 


V2 


= 2 V 2 
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18. Which of the following is tautology- 
f^FT 3 % cfffFtTT t- 

(1) ~(p v ~q) -> (p vq) 

(3) ~(p a ~q) -» (p v q) 

Ans. (1) 

Sol. (~p a q) > (p v q) 

~{(~P A q) A (~p a ~q)} 

~{~P A f} 


(2) (~p v q) -> (p v q) 
(4) ~(p v ~q) ^ (p a q) 


19. 


Ans. 

Sol. 


If a hyperbola has vertices (±6, 0) and P(10, 16) lies on it, then the equation of normal at P is 
^ xjcf, 3ifaiNc|eKJ 4? (±6, 0) t cTSTT P(10, 16) 97 fern t, cR P'R ST^feFT 99 

(3) 2x - 5y = 100 (4)5x + 2y = 100 


(1)2x + 5y= 100 

( 1 ) 

Vertex is at (±6, 0) 
.-. a = 6 


(2) 2x + 5y= 10 


Let the hyperbola is 


= 1 


a- b 

Putting point P(10, 16) on the hyperbola 
100 256 

36 


= 1 


b 2 = 144 


2 2 
x v 

hyperbola is--— = 1 

36 144 

a 2 x b 2 v 

equation of normal is - + —- = a 2 + b 2 

*i Yi 

putting we get 2x + 5y = 100 


Sol. 


(±6, 0) t 

.-. a = 6 


’TRT 3lfclMyc|cHii —— - = 1 

a 2 b 2 

% P(10, 16) 3TfcPR4ePT 97 f^TcT I 

100 256 

36 b 2 


= 1 


b 2 = 144 


2 2 

3ifc|LNc|el9--= 1 

36 144 

SffteFl 99 — + — = a 2 + b 2 


Yi 


ttf! 97 2x + 5y = 100 
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20 . 


If y = mx + c is a tangent to the circle (x - 3) 2 + y 2 = 1 and also the perpendicular to the tangent to the 


circle x 2 + y 2 = 1 at 


1 1 ' 


, then 


v V2 ’ 72, 

■JTfe y = mx + c c[?T (x - 3) 2 + y 2 = 1 t cT§Tr cjxT x 2 + y 2 = 1 ^ fspj 

dH'cld •sfr t cR 


'j_ J_ A 
75’75 




Ans. 

Sol. 


(2) c 2 - 6c + 7 = 0 
Slope of tangent to x 2 + y 2 = 1 at 


(1) c 2 + 6c + 7 = 0 

( 1 ) 


(3) c 2 + 6c - 7 = 0 (4) c 2 - 6c - 7 = 0 


'j_ j2 
75’75 


x 2 + y 2 = 1 cfSt 

x 2 + y 2 = 1 
2x + 2yy' = 0 

y --1 


j_i_ 

72 ’ 72 . 


47 T4?f Hl u lcll 


y = mx + c is tangent of x 2 + y 2 = 1 
y = mx + c cj?f x 2 + y 2 = 1 4?T TT?f ^3T t 
so ^TTfeRT m = 1 
y = x + c 

now distance of (3, 0) from y = x + c is 
3T4 (3, 0) y = x + c TT % 


c + 3 


= 1 


72 

c 2 + 6c + 9 = 2 
c 2 + 6c + 7 = 0 


21 . 


Let 


■HNI 


>/2sina _ 1 QnH 1 

h-cos2p 1 

l - — ClI IU 1 

7l + COS 2a 7 V 

2 “TTo 

7^sin a _ 1^ 9Tr 

|l-cos2p 1 

7l + cos2a 7 \ 

' 2 “ TTo 


where a, pe [ 0, — [. Then tan (a + 2p) is equal to 


uflT a, Pe (0, . cR tan (a + 2p) 47T47 t- 


Ans. (1) 

72 sina 1 


Sol. 


, 72 sin p 1 

—,= -= — and cfSTT —= —= 

72 cosa 7 72 710 


tan a = — 
7 


sinp = 


TTo 
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1 3 4 + 21 

7 + 4 28 -i 

3 25 

7 4 28 


SECTION - 2 

❖ This section contains FIVE (03) questions. The answer to each question is NUMERICAL VALUE with two 
digit integer and decimal upto one digit. 

❖ If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal 
places. 

> Full Marks : +4 If ONLY the correct option is chosen. 

> Zero Marks : 0 In all other cases 

#5 2 

#5 3 (03) TFFT 11 TFFI 4>T T3xR WW HT4 (NUMERICAL VALUE) t, Tiff fgf-3T4fcf Tjvffcfi 

cfSTT 4* Hof 4 ^cPeT-afcFf ^ | | 

❖ TffA 'H'JsqirHcb 3 Tf 3fto 7§TFT I , eft TRsqTrTO RFT ^FTeFf eff WTf cFF 

3TPP (truncate/round-off) tr i 

3fcFT 4lvrHI : 

> 3FF : +4 %ff fc)cb<?q l?f xj+TT RfT f | 

> 7JAT 3fcf5 : 0 3RT 71+ 4ftft+cRfr if | 


22. The number of four letter words that can be made from the letters of word "EXAMINATION" is 
TF4 "EXAMINATION" Tf 4+f 41+ W 7 3faRf + + +73TT |_ 

Ans. 2454 

Sol. EXAMINATION 

2N, 2A, 21, E, X, M, T, O 

Case I All are different so 8 P 4 = — = 8 .7.6.5 = 1680 

4! 

, 7 41 

Case II 2 same and 2 different so J Ci . C 2 .— = 3.21 .12 = 756 

1 2 2 | 

o 41 

Case III 2 same and 2 same so C 2 .—— = 3.6 = 18 

2 21 . 2 ! 

Total = 1680 + 756 + 18 = 2454 

Hindi. EXAMINATION 

2N, 2A, 21, E, X, M, T, O 

ft+rf-l 71+ l+R-f^FT I 8 P 4 = — = 8.7.6.5 = 1680 

4! 

7«lfcr-ll 2 7HH cfSfT 2 1+4-f+R I ^ . 7 C 2 .— = 3.21.12 = 756 

2 ! 


tanp = - 


tan2p= 


1 - 


2 

3 . 3 

8 4 
9 


tan (a + 2p) = 


tana + tan2p 
1 -tanatan2p 


Resonance Eduventures Ltd. 

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 
Ph. No.: +91-744-2777777,2777700 1 FAX No.: +91-022-39167222 
To Know more : sms RESO at 56677 1 Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

Toll Free : 1800 258 5555 EH 7340010333 Q facebook.com/ResonanceEdu Qtwitter.com/ResonanceEdu ^ www.youtube.com/resowatch H blog, resonance, ac. in 


This solution was download from Resonance JEE (MAIN) 2020 Solution portal 


PAGE #11 
































Educating for better tomorrow | JEE MAIN-2020 | DATE : 08-01-2020 (SHIFT-2) | PAPER-2 | MEMORY BASED | MATHEMATICS 

^lfcT-111 2 cT2TT2^RFT 3 C 2 .-^- = 3.6 = 18 

2 !. 2 ! 

W= 1680 + 756 + 18 = 2454 

23. Let the line y = mx intersects the curve y 2 = x at P and tangent to y 2 = x at P intersects x-axis at Q. If 
area (AOPQ) = 4, find m (m > 0) 

+fPTT f% y=mxq?F>y 2 = xq>fPq7 4>lddl t cfSTT y 2 = x P X-3TST Q qq qq3cf[ 11 

qfe tea (AOPQ) = 4, m (m > 0) srm qftfoq- 

Ans. 0.5 
Sol. 



Q(-t 2 , 0) 

0 0 1 


t 2 t 1 
-t 2 0 1 


= 4 


|t| 3 = 8 

t = ± 2 (t>0) 


m = — 
2 


24. 

Ans. 

Sol. 


n(n + 1)(2n +1) . .. * 

y —-—-- is equal to 4XMX t- 


n=1 

504 


^(2n 3 +3n 2 +n) 

n=1 


(11} 

CO 

+ 

CM 

( 7.8.1 5) 

\ + Il 

l 2 J 

{ 6 J 

2 


[2 x 49 x 16 + 28 x 15 + 28] 
[1568 + 420 + 28] = 504 
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PART : CHEMISTRY 


SECTION -1 : (Maximum Marks : 80) 

Straight Objective Type d'kjPlkJ tra>R) 

This section contains 20 multiple choice questions. Each question has 4 choices (1), ( 2 ), (3) and (4) for its 
answer, out of which Only One is correct. 

^5 4 20 WI|-facb<fe t I ifeFF HTT 4 ftwi (1), (2), (3) cfSTT (4) t, fefel TT 1 1 


Ans. 

Sol. 


Correct bond energy order of following is- 

fen 4>T Fq \3njrf jFT t — 

(1) C-CI > C-Br > C-I > C-F 
(3) C-F > C-CI > C-Br > C-I 
( 3 ) 

Bond energy <x 1 


(2) C-F < C-CI < C-Br < C-I 
(4) C-I < C-Br < C-F < C-CI 


sRI 


Bond length 

1 




Ans. 

Sol. 


Determine Bohr's radius of Li 2+ ion for n = 2 . Given (Bohr's radius of H-atom = ao) 
n = 2 Cf 7 feTT Li 2+ 3TFFT eft *ife cPT fefen cftfaii | fen | (FI-TFTg cf>T effe ffem = ao) 


( 1 ) 
( 2 ) 
r = 


3a n 


( 2 ) 


( 3 ) 


(4) 


For Li 2+ ffe r = 


a o(2) 2 


4a n 


Ans. 

Sol. 


Given the following reaction sequence 
A +N 2 -► nitride — 

(B) 


► NH 3 
CuS0 4 

Blue Colour 


A & B are respectively 
fen srfefen fen % 


a+n 2 — 


H2 °» nh 3 


(B) 




1 

CuS04 

r 



A cTSTT B sFT?I: t 

(1) Mg, Mg 3 N 2 

(2) Na Na 3 N 

(3) Mg Mg(N0 3 ) 2 

(4) Na NaNOs 

( 1 ) 

3Mg + N 2 - 




>Mg 3 N 2 - 

(B) 


HoO 


+Mg(OH) 2 +NH 3 
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4. 


Ans. 

Sol. 


Correct order of magnetic moment (spin only) for the following complexes 
f^FT 4> fePJ, 3m£>f (4*4ef W^f) 44 'TTft ?F4 t- 


(a) [Pd(PPh3)2Cl2] 
(c) [Ni(CN) 4 ] 2 - 
(1) a = b = c < d 
(3) a > b > c > d 
( 1 ) 

[Pd(PPh 3 )2CI 2 ] 

[Ni(CO) 4 ] 

[Ni(CN) 4 ] 2 - 

[Ni(H 2 0) 6 ] 2+ 


[Ni(H 2 0) 6 ] 


2 + 


Pd 2+ = 4d 8 
Ni = 3d 8 4s 2 (SFL) 
Ni 2+ = 3d 8 (SFL) 
Ni 2+ = 3d 8 (WFL) 

Ni 2+ = 3d 8 (WFL) 


(b) [Ni(CO) 4 ] 

(d) [Ni(H 2 0) 6 ] 2+ 
(2) a < b < c < d 
(4) a = b > c > d 


M = 0 
M = 0 
M = 0 

1 2,2,2 


ei 1 So, unpaired electron is 2 


2g 

tlg^.eg' 1 ^elcf^R 2 I I 

M= V8BM 


5. 


Ans. 

Sol. 


Determine total number of neutrons in three isotopes of hydrogen. 

4> cfFT 3 4>t 4jef Wll 44 4>tf^F I 


0)1 

(3) 

Number of neutrons 

^.h! 4>t wn 


( 2)2 


]h 


0 + 1 +2 = 3 
0+1+2=3 


(3)3 


(4)4 


?H(D) 


?H(T) 



Ans. 

Sol. 


Compare E a (activation energy) for a, b, c and d. 
a, b, C 7T§TT d cfr feP? Ea ('df/bANI 3Ftf) cfft rpFTT cfifak! | 

(1) Eb > E c > Ed > Ea (2) E a > Ed > E c > Eb 

(3) Ec > Eb > Ea > Ed (4) Ed > E a > Eb > E c 

( 1 ) 


log k = log A - 
Slope <544 = 


2.303 RT 
E a 


2.303 R 


Eb > Ec > Ed > Ea 


7. Which of the following exhibit both Frenkel & Schottky defect? 
f^FT 3 4?F TPfT ^Pff 44ftfcT 44774 t? 

(1) AgBr (2) KCI (3) CsCI 

Ans. (1) 

Sol. Only AgBr can exhibit both Schottky and Frenkel defect. 

4>4<4 AgBr irft cTSTT 4t4f Tjfe 44[ftf7T 4+7 774+74 1 1 


(4) ZnS 
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8 . Given: f^JT t- 

P 4 + NaOH + H 2 0-► PHs + A 

HCI 

T 

B 

Basicity of B is: 

B 44 STTfPTcTT t- 

(1)1 ( 2)2 (3)3 (4)4 

Ans. (1) 

Sol. P 4 + NaOH + H 2 O-► PHs + NaH 2 P0 2 

HCI 

y 

H 3 PO 2 

Basicity anfPraT = 1 

9. Which reaction does not occurs in the blast furnace in the metallurgy of Fe 

cffFreft Fe 4 £11^4 4 wi ^ 4 >hhjh 4# 444 I? 

(a) CaO + SiC >2 -> CaSi03 

(b) Fe 20 3 + CO-> Fe 3 0 4 + CO 2 

(c) FeO + Si 02 -> FeSi0 3 

(d) FeO —» Fe + -O 2 

2 

(1) a & b (2) a,b & c (3) c & d (4) a, b, c, d 

Ans. (3) 

Sol. Theory based 4=giPacr> 

10. Correct order of radius of elements is: 
deed 44 f4^JT cfrT 'tiel SFT 4 — 

C, O, F, Cl, Br 

(1) Br > Cl > C > O > F (2) Br < Cl < C < O < F 

(3) Cl < C < O < F < Br (4) C > F > O > Br > Cl 

Ans. (1) 


C N o 

F 

C N O 

F , 



^o1|cp|X H CC1 1 8 


W OIZ.U Ut/UI Gdot/O 

Cl 


Cl 

Br 

1 

Br 

r 

Size increases 




11. Amongs the following which will show geometrical isomerism. 

f4^r 4 4 trtcrtrtt ^tf^n? 

(a) [Ni(NH 3 ) 5 CI] + (b) [Ni(NH 3 ) 4 CIBr] (c) [Ni(NH 3 ) 3 CI] + (d) [Ni(NH 3 ) 2 (N 0 2 ) 2 ] 

(1) b, d (2) a, b (3) a, b & c (4) a, b, c & d 

Ans. (1) 

Sol. Ma 4 bc can show 2 G.l. 

Ma 2 b 2 can show 2 G.l. 

(Square planar) 

Ma 4 bc, 2 G.l. ?T4 kTT 1 1 
Ma 2 b 2 , 2 G.l. TT 4 kTT 1 1 

(44 TTCclefrq) 
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12. Assertion: pH of water increases on increasing temperature. 

Reason: H 2 O -»■ H + + OH - is an exothermic process. 

(1) Both assertion and reason are correct and reason is correct explanation of assertion. 

(2) Both assertion and reason are correct and reason is not correct explanation of assertion. 

(3) Assertion is true & reason is false. 

(4) Both assertion and reason are incorrect. 

4TO7: TOT 4>t pH cTN 4TSFT 47 4^rft 11 
477R: H 2 O H + + OH- TO TOTOFfT SOT 11 

(1) tTtT 47TO cTOT 477R 7T# t, ?T§TT TTTR 47TO 47 7T# 7m^t4TOT | | 

(2) ^fr 4TOT cTOT Wl TT^T t, cRTT 477R 47TO 47 7T# TTO^faTOT 4# 11 

(3) 47TO t cRTT 4774 3T7TTO 1 1 

(4) tTtT 47TO cTOT 477R TOFT I I 

Ans. (4) 

Sol. Theory Based ^iTf^TO 

13. Assertion: It has been found that for hydrogenation reaction the catalytic activity increases from group- 
5 to group-11 metals with maximum activity being shown by groups 7-9 elements of the periodic table. 
Reason: For 7-9 group elements adsorption rate is maximum. 

(1) Both assertion and reason are correct and reason is correct explanation of assertion. 

(2) Both assertion and reason are correct and reason is not correct explanation of assertion. 

(3) Assertion is true & reason is false. 

(4) Both are incorrect 

4>SR: TO TO TOT f% ^T^TOffTTOT srfirf^TOT 4> feR TTffTOcTT 7T^-5 7T STTcRf TTTToft 4* 7-9 

?F4 UT7T TOM TOft 3TfSf4FT7 TrfsiTOcTT 7T^-11 4>t ETT^STf 44T 11 

4>K u i: 7-9 TFJe? 4> cTOT 4> feTT 3Tfsf7TtTOT 47 3Tfsj4FFT FFft % 

(1) TFfr 47TO cTOT 477R 7# t, cT§TT 4774 toTO c(5T 7# 7m^t4TOT | | 

(2) TTTT 47TO TOTT 477R 7# I, cRTT 477R 47TO 47 7# 74*^4744 7# I I 

(3) 4>TOT 7F4 t cRTT 477R 3T7F4 11 

(4) 4TtT 47TO cTOT 477R TOFT I I 
Ans. (1) 

Sol. Theory Based 

14. The major product of the following reactions is 


PimRhRsFT srfirf^TOT 47 TO7T4 11 
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15. Find the final major product of the following reactions 
f^rfetfecT argsFT ^ I- 

b 2 h 6 


ch 3 —c =ch—ch 2 —ch 3 - 

I h 2 o 2 , oh 

CH(CH 3 ) 2 

(1) CHs—C—CH 2 —CH 2 —CHs 

II 

C(CH 3 ) 2 

(3) CHs—CH—CH =CH—CHs 

I 

CH(CH 3 ) 2 

Ans. (1) 

Sol. 


► A dil H2S ° 4 »B 


heat 


(2) CHs—C=CH—CH 2 —CHs 

I 

CH(CHs) 2 

(4) CH 2 = C—CH 2 —CH 2 — CHs 

I 

CH(CHs) 2 


B 2 H 6 


CH 3 —C = CH—CHs—CHs 

| H 2 0 2 , OH 

CH(CHs ) 2 


¥ ? H 

-C—CH- 

I 

CH(CHs ) 2 


dil H 2 S0 4j A 

-► CHs—C—CH—CH 2 —CHs-► CHs—C—CH 2 —CH 2 —CHs 

II 

C(CH 3 ) 2 


16 . 


Ans. 

Sol. 


There are two compounds A and B of molecular formula C 9 H 18 O 3 . A has higher boiling point than B. 
What are the possible structures of A and B? 

cff A cTSTT B SPJFIcT C 9 H 18 O 3 11 A B Tt ^TT^T % eft A cT9TT B TR^PTT 

(1) CHsO-^^^ qh 

OCHs 





OCHs 



OH 


In (A), extensive inter-molecular H-bonding is possible while in (B) there is no Inter-molecular H- 
bonding. 

(A) 3 Rl>uM H-Wer WTT WTT t (B) 3 ^ 3RR STT/T H-WSJ TO W 1 1 
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17. Kjeldahl method cannot be used for: 

f^FT 3 % ^ fefT? 4>T wfFT f^TI ^TT XRFRTT 11 

r Y / - N02 ^—NH2 

If (2) L If 



(3) CH 3 -CH2-CH 2 -C=N 


(4) H 2 N-C-NH 2 


Ans. (1) 

Sol. Kjeldahl method is not applicable to nitro or diazo groups present in the ring, as nitrogen atom can't be 
converted to ammonium sulfate under the reaction conditions. 

fcrfSr cpt wfm 'TTif^r 3T2tcn wra cp> fen? f^n ^tt xtcftt I cpfrfcp srf^rfpf^n 

STThfa WTP3 3Frf^m 3 qfcrfcfa f^TT THTcTT 11 


18. A compound X that adds 2 hydrogen molecules on hydrogenation. The compound X also gives 
3-oxohexanedioic acid on oxidative ozonolysis. The compound 'X' is: 

Tcp Tfrf^fcp x ftRTcff F? 2 SPJsff cPT t/tt Ft?TT I 4'lP'lcb X 3il4XllcblTl 3PTETFT 

■CR 3-3TT4XHl^4^H 3Fd cfcTT f I 3TcT: 'X' |- 

o 


( 1 ) 

Ans. (3) 


Sol. 


Sol. 



( 2 ) 



(3) 



2H 2 



hydrogenation 


C>3,H202 



Oxidative HOOC 
ozonolysis o 

3-Oxohexanedioic acid 


2H 2 


COOH 



s!l^ld'{l4RU| 


03,H202 



-COOH 


3ff4XHcbl'H HOOC' 

3Ttx^frai4fc]riH O 

3-3fTcml%cf#^3fT^cp 3FcT 


(4) 
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19. Formation of Bakelite follows : 

(1) Electrophilic substitution followed by condensation. 

( 2 ) Nucleophilic addition followed by dehydration. 

(3) Electrophilic addition followed by dehydration. 

(4) Hydration followed by condensation. 

45T f^P#T f^FTTJfTR IfcTT I- 

( 1 ) TtfcR^TFR cf> RNId WRT 

(2) RTfiRf^FT# RpT ^ RNId f^cftcp^T 

(3) RpT mPM f^fcfFRq 

(4) ddifldd cf> 4?dld WFT 
Ans. (1) 

Sol. Formation of Bakelite follows electrophilic substitution reaction of phenol with formaldehyde followed by 
condensation. 

#4>T RTO FrfcR&rFR mPTTcT WRT 

cfrFf ^f?TT % I 

OH OH OH OH 



Bakelite 

20. Products formed by hydrolysis of maltose are 

( 1 ) a-D-Glucose, a-D-Glucose ( 2 ) a-D-Glucose, p-D-Glucose 

(3) a-D-Galactose, p-D-Glucose (4) p-D-Galactose, a-D-Glucose 

FTc^RT eft vSToT 3RUdd R? tTRT crTeT |- 

(1) a-D-FJcffm, a-D-RJ^TR (2) a-D-RJ+TR, p-D-RJ+TR 

(3) a-D-^eRSRT, p-D-FJ#fl (4) p-D- 7 ld^RR, a-D-^cpFm 

Ans. (1) 

Sol. Maltose on hydrolysis gives 2 moles of a-D-glucose. 

FTc^RT cfr v5Tef 3TW5R m? 2 Rfef, a-D-RJ^TR FTRT 11 



Glycosidic bond 
I between C, & C 4 I 
Non Reducing Reducing 

Ring Ring 



(2 moles) 
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SECTION - 2 : (Maximum Marks : 20) 

❖ This section contains FIVE (05) questions. The answer to each question is NUMERICAL VALUE with two 
digit integer and decimal upto one digit. 

❖ If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal 
places. 

> Full Marks : +4 If ONLY the correct option is chosen. 

> Zero Marks : 0 In all other cases 

#3 2 (art^tWT 3T4>: 20) 

#3 3 W (05) tTFf 11 TR*tcF> cpT WntW ’TR (NUMERICAL VALUE) t, Rt ftf-smfrr Tjyrfcf? 
?TOT 3 t 1 

❖ 'H'JsqirHcb ttr 3 ^ I, eft ^ ^ eft ^jpfr 

arnp (truncate/round-off) RT | 

❖ 3RR #5RT : 

> ^ 3FF : +4 f^Plf fcfcfRq jft ^Tf RTT t I 

> 3R5 : 0 3RT if I 

21. Temperature of 4 moles of gas increases from 300 K to 500 K find ’Cv' if AU = 5000 J. 

4 *TTTr % 4>T cTFT 300 K % 500 K cFF ^RcTT 1 1 'Cv' sM I ^ AU = 5000 J. 

Ans. 06.25 
Sol. AU = nCvAT 

5000 = 4 x Cv (500 - 300) 

Cv = 6.25 JK - 1 moh 1 


22 . 


Given : E 


o 

Sn 2+ /Sn 


= -0.14 V; E 


o 

Pb 2+ / Pb 


= -0.13 V 


Determine ^ at equilibrium 
[Pb 2+ ] 

For cell reaction Sn | Sn 2+ || Pb 2+ | Pb 

t . 2.303RT . „ .. 

take-= 0.06 V 

F 

E Sn 2+ /Sn =-0.14 V; E^ 2t/Pb =-0.13 V 
rSn 2+ l 

T? i—4>T fftqfcvj ^tf^TXT I 

[Pb 2+ ] 

Slfiff^TT Sn | Sn 2+ II Pb 2+ I Pb eft feP? 
efrf^r 2-303RT = 0.06 V 


Ans. 02.15 

Sol. At Equilibrium state. Eceii = 0 ; E s ce ii = 0.01 V 
RTR 3TCR9TT rn E^= 0 ; E 2 ^I = 0.01 V 

Sn + Pb 2+ -> Sn 2+ + Pb 

[Sn 2+ ]| 


0 = 0.01 - log 


[Pb 2+ ]J 


0.01 = M6 |o J[Sn 2+ ] 


— = loc 
3 


2 ~"[[Pb 2+ ]J 
[Sn 2+ ]1 [Sb 2+ ] 


[[Pb 2+ ] 


[Pb 2+ ] 


= 10 1/3 = 2.1544 
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23. 


Ans. 

Sol. 


FoT. 


24. 


Given following reaction, 

NaCIOs + Fe-» 0 2 + FeO + NaCI 

In the above reaction 492 L of O 2 is obtained at 1 atm & 300 K temperature. 
Determine mass of NaCIC >3 required (in kg). 

(R = 0.082 L atm moM K _1 ) 
ftFT STf^rf^ZTT fTlf H, 

NaCIOs + Fe-> O 2 + FeO + NaCI 

'JtrcfcRT 3Tfftfift4T ft 1 atrn ?T§tT 300K cTR 9? 492 L O 2 11 

NaCIOs ft> 3114^^4) (%tn 3) 4 >t fftqftrr cf^pj 1 

(R = 0.082 L atm moM K _1 ) 

02.13 

mol of NaCIOs = mol of O 2 
PV 1x 492 


mol of O 2 = 


= 20 mol 


RT 0.082x300 
mass of NaCI03= 20 x 106.5 = 2130 g 
NaCI03 ft> ftteT = O 2 ft> ftteT 
1x492 


O 2 ft> ftteT = — = 
RT 


= 20 ftTef 


0.082x300 

NaCIOs 4>T sfciiHM = 20 x 106.5 = 2130 g 

Complex [ML 5 ] can exhibit trigonal bipyramidal and square pyramidal geometry. Determine total 
number of 180 s , 90 s & 120 s L-M-L bond angles. 

TfcfPFT [ML 5 ] ftl+lftk fftftRTfftfer cRTT 4ft fftrrftrfeq ^iftft 4# TT4>cTT 11 180 s , 90 s & 120 s L-M-L 4^T 
cpWf cPeT TRs4T 44 c|ftft|li | 


Ans. 20.00 


Sol. 


'N^l 

y*x 

L 

L 


1 


M s 


Z 120 s = 3; Z 90 s = 6; Z 180 s = 1 =^Total = 10 


Z 90 s = 8; Z 180 s = 2 => Total = 10 


25. 


Ans. 


Sol. 


How many atoms lie in the same plane in the major product (C) ? 


Cu tube 


> B 


CH 3 CI (1 eg.) 
AlCIs 


> c 


(Where A is the alkyne of lowest molecular mass) 
T[*s4 ^cPTC (C) ft (ft^fft LRHHJ, TRFT cfcT ft ^#«TcT %? 


Cu tube 


> B 


CH 3 CI (1 eg.) 
AlCIs 


► c 


(ptft A 4Teft kjecbi^H t) 

13.00 


H-C^C-H 


Cu tube 


0 


CH 3 CI (1 eg.) 
AlCIs 


Number of atoms in one plane = 13 
44> 4eT ft Wmjsft 4ft WI = 13 
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